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Description 

Technical Field 

[0001 1 This Invention relates to a method of molding a laminated polyester resin container according to the preamble 
of claim 1. 

Background of the Invention 

[00021 The polyethylene terephthalate resin (hereinafter referred to as PET resin) Is a representative thermoplastic 
polyester resin known to have stable physical properties, antipollution property, an outstanding degree of transparency, 
and a high mechanical strength. Because of These favorable properties, the PET Is used In large amounts In various 
fields of application as the biaxtalfy oriented, blow-molded bottles and hollow containers in other shapes, 
[0003] Especially because these PET containers contain no additive such as plastlclzer or stabilizer and are hygienic 
and harmless to the human body, they attract attention, and are in wide use, as quite useful containers for medical use 
and for foods and drinks. 

[0004] Although PET resin containers have so many quite excellent properties, even PET resin containers fall short 
of the gas barrier property against oxygen In the air, especially in cases where the foods, with which bottles are filled, 
require a high air-blocWng property. Because of such tow gas barrier properties, the food may lose Its taste or food 
spoilage may result Thus, an unsatisfactory point still remains. 

[0005] One of the methods of solving these various problems Is to mold a multilayer preform by laminating a layer 
of a different type of resin having a high air-blocking property on the outer surface of the polyethylene terephthalate 
resin layer and then blow molding this preform in the biaxial orientation to obtain a multilayer container, 
[0006] However, the hollow containers thus obtained were not acceptable as commercial products because the crys- 
tallising and/or clouding phenomenon occurs between the Inner and outer layers when the preform Is obtained by 
laminating different resins, one by one, by the conventional injection molding method. As a result, the blow moldability 
of the preform gsts worse and Its adhesive property decreases at the interface between resin layers. 
[0007] Official gazettes of Japanese patent applications laid open No. 1982-123516 and No. 1990-258310 proposed 
the well-known improvements in the preparation of multilayer preforms that are obtained by almost simultaneous lam- 
ination of a PET resin with another resin. These methods Involved Injecting the polyethylene terephthalate resin into 
the mold and Immediately thereafter co-injecting into the same mold one of various nylons (e.g., an MXD-6 nylon resin), 
which are polyamlde resins containing meta-xylyl radicals and having high gas barrier properties, to mold the preform 
of a 3-layer structure comprising the Inner and outer layers of the polyethylene terephthalate resin and the middle layer 
of a nylon resin. The 3-layer preform la then blow molded into a multilayer container, 

[0008] Although MXD-6 nylon and ethylene vinyl alcohol copolymer resins have high gas barrier properties, they 
have also unfavorable mechanical properties and low degrees of transparency. It is desirable to make the gas barrier 
layer as thin as possible and to secure the transparency of laminates as much as possible. When the multilayer preform 
were blow molded under these limited conditions, the hollow container thus obtained would often have insufficient gas 
barrier properties, as evidenced by the breaking in the resin layers that have high gas barrier properties but poor 
mechanloal strength. 

[0009] Meanwhile, athln gas barrier resin layer in the above-described 3-layer structure was found drfficult to obtain. 
It was also pointed out that the containers obtained from the above-described 3-layer preforms were disadvantageous 
because, when gases pass through a thermoplastic polyester resin layer and is blocked by the gas barrier layer, the 
gases accumulate between these layers over time, thus causing the cleavage of layers. Official gazettes of Japanese 
patent application laid open No. 1 985-240409 and patent publication No. 1993-79494 proposed to inject the PET resin, 
an MX nylon resin, and the PET rosin In this order into the same mold to moid a 5-layer preform comprising the inner 
and outer layers of polyethylene terephthalato as well as the center core of PET, plus two thin intermediate layers of 
the MXD nylon resin in an alternately laminated structure. 

[001 0] Following is a quotation from these Inventions: Tnls injection molding can be conducted by using an Injection- 
molding machine provided with two Injection cylinders, i.e., one lor injecting a thermoplastic polyester resin (resin A) 
and the otherfor injecting a polyamlde resin (resin B) containing meterxylyl radicate. Molten resins A and B are Injected, 
one by one, into the same moid in the order of resin A, resin B f and resin A under the conditions that satisfy the 
equations (1) to (4) described below. The trunk portion of the preform (corresponding to the bottle trunk after blow 
molding) has a 5-layer structure which comprises the Inner and outer layers of resin A as well as the center core of 
resin A, plus two Intermediate layers of resin B that sandwich the center core, with at least the open mouth portion 
having a single-layer structure. A multilayer container can bo obtained by blow molding such a preform in the biaxial 
orientation. 
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B1/(A1+A2+B1) S 0.25 



^AiTZ^ J f ° n P". 1,18 MU * ,nj8Cled re6h * 72 js me *r the last* injected re,in 

S 1*^^ nTt fCSln B * CleaVa8e ^ be ^ ented b * P*"** ■»» i ^mer 

reem layers and dispensing gasse* that accumulate between layers ■ 

Z^ZVJl , ~ ld W0Wn ,he blaxiaJ ortantatton to ""am multilayer container,. fWver even the 
uStf^^f PreVen,e<, fr ° m ,hB M ° " *° ** b ™< ^obJ^in So : 
^SKSS" draJrn8tflnCe8,m6at,0VM,e8Crt ' 0d flayer container* a!Tnot,ota»y rellabk, and 



c^LnoTe^n rom US-AA710,1ie a method for molding a taminated polyester resin container 

c^r»ing the atop, ofprepanng n advance a murtlteyer preterm by InJecrJon^oldlng the preform in a predetermined 
S^ZT 'JT °! a f ^ hed wherein the rr« Jnack poZleS oTa» 
tayer or the polyeater resin and wherein the body portion, Including trunk and bottom but excluding ZmouZS 

pZ Si?Tt£L52 " T" ,ndUd,n9 th ° moUth/nack P° rti0 " and ^ trunk and bottom portions, com- 
27 .7 J 1 y P ° Ve€t9r res,n and * ^ a medium or Intermediate layer of a gas barrier reSv 

£t« ?2 9 ^° body porti,>n 01 m P re,omi 10 a blow-moldable temperature. ' 
5222 ££SZ£52? 1,590 "I WO A - 94/01289 (te6eribe of btow-mokling polyester reain con- 



Summary of the Invention 



(b) heating the prelorm to a temperaiure in the range of 90-l20»C- 

7W 25? Jnd !2!l2 m w 8 P ^ bbW m °' d hM been haated 10 8 a"*"*" the renge of 
S?"" P" maf y Wow motdmg the preform in the biaxial orientation to give a prtrtL molded Intermediate 

oy tnemial shrinkage and thereby to give a secondary molded Intermediate; and 

rrit^TST 19 ln 8 bl °" ™" that has heated to a temperature 

^L^veTo^^nT TT' iSe :. gfl9 banfef ra " n l8yer 0f ^ era havl "8 ««* ",«*°nioal Properties, and «he 
gas bamer layer or layor. have to be a, thin as poasfele to make sure that these Intermediate layers are tanepuw! 
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in the multilayer preforms. However, when these preforms are subjected to double or two-sten blowmoldlno th» ppt 

Brief Description of the Drawing 
[001 B] 



Sf 5^2 * !™ ""U^ cn, »" cttl "«' vto *8 lowing the injection molding of multilayer preforms. 
R« ^and^^ST * ""» mo1 ** 8 h °"°* ^aft* contain* of this Invention. 

Figs Sa and 5b a re vertical cros^ecttonal view, .bowing the 5-layer preforms used in this invention. 
30 Most Preferre d Embodiment of the Invention 

^ ®* an exa ™Pl* of the completed Invention, by referring to the drawing*. 
25 Example 1 

i»n^f "* "■"»»■ •• "»««««* fW.4kl.tW molded J 

P^Tta .born i^tosji^ 6 mob set In the Wo. raM 13, 13 that „M been teMea to . 

[0027] In molding the laminated eentalner 4 of the above 3-,ayer or Wayer .truaun, it i. van, difficult to form the 
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Example 2 
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M tZZSS™ ST , T* to &ample 1 and ,he 8econd in J'Bo«on molding machine B for infecting the 

^n^iroSn^^J!: J* ln,ecUo ^ 0 "«"fl A was .njected Into the Injection mold, 
the £?nd 12 r 6 )^' T1>en ' tt " MXD - e ny,on resin was immediately hjectedfrom 

kLZ^K aCh<ne B ' aml 80on tf,e "***'"«. operation wee stopped. The PET resin was aaal 

ESS™ 1*5* ln,ec,ton - mo,dinD m «">lne A, and the mold was cooled while me pressure waimaSed A 

££5 isststss riser m " *— - - JKksss 

toT^S'K, 1 mou »^neck portion was treated for whitening, the body portion of the preform F was heated 
fromo^nTg.! I r ^ nt * e surf ^ rr ^ rea ^ n 9« temperature of 120 degC and to prevent v^itening 
EL w"? 3 a " d f0BpWlng 0,6 mamer s,mflar t0 »* described In Example 1 the heated orefom. P 

th^r^^^ 

= ion not^men^r^S IZ^^X ' ^^"^^^ 
.2 °» e*™, blow mold was tw™* a. p*™, immrtu. * ta <*umm.i*-i can d 

nlwT m " d had 8 5 ' layer ^cturecomprlBlng PET resin layers. 

T^li^ 
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Example 3 
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[0039] A preform F was molded in a similar manner as In Examola 9 wvn * „ 

was dose to the temoeratum rfZZZr . ? heated t0 a blow moldabte temperature, which 
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Laminated preform 


Primary blow 


Secondary heating 


Secondary blow 


TOckMXD-6 (11.5wt.%) 


None 


None 


None 


Thin MXD-6 (5.5 wt %) 


None 


None 


None 
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Permeability to oxygen 


Average thickness 


Ratio of permeability 


Single-layer PET 


0,021 


0.38 mm 


SetaM.O 


(11.5 WL%) 


0.002 


0.4O mm 


0.10 


MXO-6(5.Swt.%) 


0.007 


0.39 mm 


0.33 
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Single-layer PET retin 


0.031 


10 




0.012 
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S^n^J^^ W8S ,hW 1 47 ,0r *» 8ln 9'^ PET container and 0.57 torMXC«(55w.%) 
SSSrS^^ST J* laminated, double blow molded container fl ave better 

^^23^^ """^ 0,500 ml W "™ btow m^tST^^SL by 
She'^ 

tl'k IS S^d^rl?^ P" ri8rrod ««*«»« I"** temperatures of 70-1 80 deg C for the 

Junk and 20 ^o dag c tor the bottom, a blow pressure of 20-30 Wart, and a blow time of 2 0-7 0 see 

[0058] FlnaJly, this Invention clarified the following points- 
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S2?T, t ano0 T fln "' ! h hape 01 a btow ra «° 6manw »«"• «■* h the Primal blow molding to reduce the residual 

SSftJTfh I?" . 9 ;i COntain ° r * th0m,a " y ,tod in ^ 8ecorKbu y Ww "told ^ « « feature 

Snnl^i 9 ,e T perB,U,e - ™ B lhe ""a' Wna treatment gives heat history to the PET«£ thus 

? 2£ SSL * J?? 0,Cry8ta,l,za,ton - The '«*«*» PETcontalner acquires quite high restate 
° ban1er Pr0Pe,t,e8 beCBU6e ,he 088 barriar > ro »» rtia8 also * ejected now 



Industrial Applicability 



Sle^aSLS ^L^ 1 " 10 68CUre hi " h «"« ba ™ Parties ^ the laminated polyester resin 



Clalme 

1 • A method tor molding a laminated polyester resin container (4; 40, wherein a multilayer preform (P; P") Is 

^T^^f^lZ *"! '"'"^"-molding 'n a P^determlned shape that corresponds to the shape of a 
f-mshed molded product, wherein the body portion, including the trunk and c^ttornporUons, comprises an 
1 1 ! ^T' reSin and " ,eaS1 ° med,um or 'ntarmedtote layer of a gas barrier 

iTT^V" "° mn ° r rf *" pDlyester re,,n and 41 « medi ™ or Inteimedlate 

layer of a gas barrier resin, and 

(b) said preform (P; P*) la heated to a blow moldable temperature 
characterized In that 

J"" temperature Is within the range ot 90 to 120 «C and that the method comprises the further steps of 
SSSST <T, P l™ ( "i "> a Prtma,y blOW moW ™> ■* »** to a tempore 

£2 P IT y irtemiediate to a temperature within the range of 130 to 300 • C to deform this inter- 
mediate forabty by thermal shnnkage and thereby to give the secondary molded intermediate (6); and 
(e) sefflng the shrunken secondary Intermediate (6) In a secondary blow mold that has been heated to a 

In the biaxial orientation to obtain a finished molded product. 8 

olstepC^atabtowrattosrrwnerthanthatusedintheprimaryblowmoldlngofstepfc). 
' llSJ^SiTl ° r2 ' « a ™u1hmeck portion (3: S) of said multilayer preform (P; n consists of a 

ooS £S! ? n9 1 6a " , t m ° l ^* eCk P 0 "' 0 " COmpftee6 an outer 8b > a "d an InnerTayer (1; Be) of the 

polyester resin and at least a medium or Intermediate layer (2; 9a, 9b) ol a gas barrier resin. 

liin «„. i JS "1 ^? P C0 " ,pnBa8 8 " ° U,er lflyer < 1 : •*» °nd an mner layer (1 ; 8a) of the pofyeeter 
reainandatleastamadiumoriritermediatolayer(2;9a,9b)ofagaabaiTterresln. 

The method of anyone of claims 1 to 4, wherein said multilayer preform (P) is obtained In step (a) by the extrusion 
Ivtne !SE!? a TT r CtUre ° f 3 ,aye,B ° r m0re ' inc,udin » «*» '""or and out J JLTC 

m„tr„^° d * T" ? daim8 1 ,0 WhB ' B,n 880 muM «y"'P"*>™ (P-) Is obtained m step (a) by the extrusion 

me^Mr^^^n «1 ^' 'J^T? Bm,edia1e ^ ter ™ ^ <»», 9b) of a poly amide resin containing 
meta-xyiyi radicals or an ethylene vinyl alcohol copolymer resin. 
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7. The method of anyone of claims 1 to 6. wherein said mouth/neck portion (3; 3? Is ireaied for whitening. 
Patantansprtiche 

5 

1. Verfahren zum Former, einea tamlnterttm Poyesiar-Kunstetoflbehaltera (4; 40. wobei eine MehrachteM-Vorform 

iiin^^n 5 ^ 0 !! 06 " ^ ^ vorbe8,lmm,en Fo ™ voAereta wlrt, wefche der Form eine. tertlg- 
^hT"°TT' * • nts P riB »». der Rumpfabschnltl, welch,* die Stock- und Bcxienabschnrfe 

Z nS^tJlT,^ P °^ wbe6teflt . o^MunrJungs/Hala-Abachnln eine fluBem und 

(b) die Vorform (P;P-) auf eine Blasformungs-Temperatur erhtal wlrd 
dadurch gekennzelchnet, docs 

Orient !° 6,8 I 80 °? ■ rt " W Wurt8 ' und P^™ 6 Blasformen der Vorform <P;F) In der blaxlalen 

um d^S^^ d " Bereichs von 130 bis 300 -C, 

Z^Tn^ Z f 2WanB8W9,se *"* therm^chee Sohrumpfen zu deformieren. und daduroh dea 
8okunddrgeft>miteZwl6Chenproduki(6)zuergeben;und 

(o) Setzen des geschrumpften sekundaren Zwtechenprodukte (6) in eine sekundare Bfesform wefche auf eine 
lZ P T r TT f 85 BerebhS VOn "0 bb 150 ^ erhta, wu'rde. und Unt^leben deSSnpriL 
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*' 'iJT? 1 da8 S9kUnto * e,0fm,e 2**"*npn>dukt (8) dem sekundaren Btoefon™ 

si ss s vTrnXr unte,zo9en ^ wetete ^ ,9t ab dte - «— - *» - 

3 " 2^SSS£SSSi -~ p i Ti ei " ^^^"^ ft *> *r MehrechteW-Vbrform (P; P} 

JHffl 1 S'JT? 9 ^ ^ ^ ^^""^ und ein Medium odereine 

zwacnonscbicht (2; 9a, M>) eines Gasbanieren-Kunststolfe umfasst. 

4. Verfahren gemaB Anaprucb 1 oder 2, wobei eln Rumpfabachnln der Mehrschbht-Vorform (P- m We |che einen 

5 ' £2^^^ 1 hb 4 ' WObe ' * M^leM-Vbrtan. (P) In Schrttt (a) durch daa 

und TJn ^ Kunststonon in * ino Mahrschichtetruktur von drei Schichten Oder mehr, einscblleBlich 

rl^L'ZT^ aU ? r9n J*"*" ° > 908 ^^erephlhale, erharten wlrd und dte M^££ 

6. Verfahren gemaB Irgendelnam der AnsprOche 1 bb 4, wobei die Mohrecbfcht-Vorfom, f M in Schrttt M durch daa 
Extruslonaformen von Kunststoffen In eine funflagige Struktur. einachlieaich den iZL und I auBerS 

7. Verfahren gemaB irgendeinem der Ansprtiche 1 bis 6, wobei der MOndungsZ-Hala-Abschnttt (3; 3") zum WeiBen 
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Revendlcatkma 



Prided, moubge d"un relent on roslne de polyester MM (4 ; 4} dans leque. une prelorme multbouche 



dS^uiS 2Th T 'ff on - moula 9 8 ur » '°™e predetermine qui correspond 6 la lorme dUn 
SSZ?.!?- 'T! aPart8 ^ y C<m,prt6 185 P^ 98 d8 m « * fnd, conprend une couche 
T^Zrll r66,nB de P0ly66t6r 61 au «"«*■ moyenne ou In.enredla.reZe 

lequel la partle goulot/col comprend una couche axterieure at una interiaure da la resine da polyealar et au 
molns une couch. moyann, ou Intermedial* d'une res.ne barrlere aux fl az. ? ^ 

S^ipTl faStquT 1 ^ tomp6ratur8d8 ^•Pareoufflw, 

ladlte temperature est dans la plage de 80 a 120*C et que 
le precede comprend | M ©tapes supplemented consistent 

™ ♦"HH?"' te<,it ! Pre,0mie ChaUffee (P : P ^ **» un moule ^ ^fl* PfNalre (12) qui a M chauffe a 

ST3i ; JT T!? 18 " 0 " ° ,axlflle pour donner un P roduft '"terrnedWm mj ' pLta (B) 
«oS?r^^^^^ 

dTr^jr^ 

e) a Installer fe predult intermedin, secondalre contracts (6) dans un moule de soufflage seoondalre oui a 
ete chauffe a une temperature dans plage de 80 a 150»C et a soumettre ledVproduTn^a re a m 
moulage par soufflage secondaire dans rorientation btaxiale pour obtenir un proZ mouK flrt 

Z ^epIrL*^ 

£ .ruir^xr^CccT <e) un ^ * souffla9e p,us faiwe que ~ iui uta ^ * ~ , » 

3 ' Sfrp 01 °T m ? reven<,lcaoon8 1 ou 2 - *"* tequel une partle goulotfcol (3 , 3') de ladlte preforme multl- 

•funertone barrier. , ' nadaMy ^ 88 ^ 8tauTOlra «ne«,ucnemoyenneoulnterrn«iai re (2,-9fl l8 b) 

™i Pflr eXmiS, ° n * 80 Une rnutficouche de 3 couches ou X 

it ™! !? 0 , " ntCrleUre 81 eX,erieure < 1 > de P^thylene terephtalate et ladlte couche ™? 8 nn B bar' 

7 ' 323^ qUete0nqUe ^ feVendiCa,i0nB 1 " 6 " *" ^ tadite »—W P ; 3") est traitea 
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F I G. 4 



a- b. 
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FIG. 5 
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